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1.0  INTRODUCTION1

2

The Magnuson-Stevens Fishery Conservation and Management Act, (FCMA) which was3

reauthorized and amended by the Sustainable Fisheries Act of 1996, sets forth the essential4

fish habitat (EFH) provisions designed to protect important habitats of Federally managed5

marine and anadromous fish species.  The Act requires the eight regional fishery management6

councils to describe and identify EFH in their respective regions, to specify actions that would7

conserve and enhance EFH, and to minimize the adverse effects of fishing on EFH.  Pursuant8

to the Act, Congress has defined EFH as “those waters and substrate necessary to fish for9

spawning, breeding, feeding, or growth to maturity”.  Federal agencies that fund, permit, or10

undertake activities that may adversely affect EFH are required to consult with the National11

Marine Fisheries Service (NMFS) regarding the potential effects of their actions on EFH, and12

respond in writing to NMFS’s conservation recommendations.  For the purpose of consultation,13

an adverse effect includes any impact that reduces the quality and/or quantity of EFH.  The14

consultation document must include the following information:15

16

C A description of the proposed action;17

18

C An analysis of the potential adverse effects of the action on EFH and the managed19

species;20

21

C The Federal agency’s conclusions regarding the effects of the action on EFH; and22

23

C Proposed mitigation, if applicable.24

25

On July 22, 2005, the U.S. Nuclear Regulatory Commission (NRC) received an application from26

AmerGen Energy Company, LLC (AmerGen), for renewal of the operating license (OL) of the27

Oyster Creek Nuclear Generating Station (OCNGS), which expires on April 9, 2009.  As part of28

the application, AmerGen submitted an Environmental Report (ER) (AmerGen 2005a) prepared29

in accordance with the requirements of Title 10, Part 51, of the Code of Federal Regulations30

(10 CFR Part 51). 31

32

On September 22, 2005, the NRC staff published (NRC 2005a) a Notice of Intent to prepare a33

plant-specific supplement to the Generic Environmental Impact Statement for License Renewal34

of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996,1999).  During the35

development of the Supplemental Environmental Impact Statement (SEIS), the NRC staff36

visited the site, met with members of Federal and State regulatory agencies, spoke to local37

citizens, interviewed individuals who had conducted environmental research in Oyster Creek,38

Forked River, or Barnegat Bay, and reviewed a variety of technical reports, journal articles, and39

other relevant information to determine whether license renewal would result in adverse40

environmental impacts.  This information and other sources relevant to EFH issues were41
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consulted during the development of this document.  This EFH assessment has been1

developed to fulfill the NRC requirement under the FCMA for the OCNGS license renewal2

review.3

4

2.0  PROPOSED FEDERAL ACTION5

6

The proposed Federal action is renewal of the OL for OCNGS, a nuclear power plant that is7

located in eastern New Jersey adjacent to Barnegat Bay.  OCNGS is a single-unit plant with a8

boiling-water reactor and steam turbine manufactured by General Electric. The reactor has a9

design power level of 1930 megawatts thermal (MW[t]) and a net power output of10

640 megawatts electric (MW[e]).  Plant cooling is provided by a once-through cooling system11

that draws cooling water from Barnegat Bay via the Forked River and a man-made intake canal,12

and discharges heated water back to Barnegat Bay via a discharge canal and Oyster Creek. 13

The current OL for OCNGS expires on April 9, 2009.  By a letter dated July 22, 2005, AmerGen14

submitted an application (AmerGen 2005b) to the NRC to renew the OL for an additional15

20 years of operation (i.e., until April 9, 2029).  Details concerning the renewal of the OL can be16

found on the NRC website (NRC 2006a).17

18

3.0  ENVIRONMENTAL SETTING19

20

OCNGS is located in eastern New Jersey, approximately 60 mi south of Newark, 35 mi north of21

Atlantic City, and 50 mi east of Philadelphia, Pennsylvania (Figure 1).  The nearest major water22

body is Barnegat Bay, a protected estuary on the central New Jersey coast (Figure 2).  OCNGS23

is bounded on the north by the South Branch of the Forked River and on the south by Oyster24

Creek (Figure 3).  Barnegat Bay is a shallow, lagoon-type estuary that is separated from the25

Atlantic Ocean by a nearly contiguous barrier island complex (Chizmadia et al. 1984;26

BBNEP 2001).  The bay is approximately 43 mi long and 3 to 9 mi wide.  Depths range from27

3 to 23 ft, with the greatest depths associated with the Intracoastal Waterway, a dredged28

channel running parallel to the U.S. eastern seaboard (Chizmadia et al. 1984; BBNEP 2002). 29

The total quantity of water associated with the bay is estimated to be 60 billion gal30

(Guo et al. 2004).  The estuary is bordered by the mainland to the west, Point Pleasant and31

Bay Head to the north, the barrier islands to the east, and Manahawkin Causway to the south. 32

Freshwater enters the bay from numerous streams, including, from north to south,33

Manasquan River and Canal, Metedeconk River, Kettle Creek, Toms River, Cedar Creek,34

Stout Creek, Forked River, and Oyster Creek (Chizmadia et al. 1984).  Seawater enters the bay35

from the north through the Point Pleasant Canal via Manasquan Inlet and from the south36

through Little Egg Inlet.  There is also an entrance to Barnegat Bay via Barnegat Inlet, a narrow37

navigable passage to the Atlantic Ocean through the barrier islands located to the southeast of38

Oyster Creek.  The configuration of the Barnegat Inlet jetty system and the entrance channel39

have undergone extensive modifications by the U.S. Army Corps of Engineers, and a major40

41
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Figure 1.  Location of Oyster Creek Nuclear Generating Station, 50-mi Region
       (Source: AmerGen 2005a)

program was initiated in 1988 to realign the south jetty and dredge accumulated sediments1

from the channel to improve navigation (Seabergh et al. 2003).  Because of the limited2

connection of Barnegat Bay to the Atlantic Ocean, tides in the bay are attenuated relative to the3

open ocean.  Complete turnover of the water within the bay is estimated to occur every 96 tidal4

cycles with 1 tidal cycle completed every 12.7 hr (Chizmadia et al. 1984; 5
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Guo et al. 2004).  Salinity ranges from approximately 11 to 32 parts per thousand (ppt); the1

highest salinity is associated with the inlets, and the lowest is along the western shoreline near2

the mouths of various rivers and creeks.  Water temperature in Barnegat Bay ranges from an3

average of 34.9 °F (1.6 °C) in winter to 73.4 °F (23.0 °C) in summer (Chizmadia et al. 1984;4

BBNEP 2001).5

6

Figure 2.  Location of Oyster Creek Nuclear Generating Station, 6-mi Region
        (Source: AmerGen 2005a)
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1

The substrate of Barnegat Bay is typical of a shallow estuary.  Central portions of the bay are2

composed primarily of fine to medium sand, with muddier sand present closer to the western3

shore.  The intertidal areas adjacent to the mouths of Forked River and Oyster Creek are4

primarily sandy mud (Chizmadia et al. 1984).  The barrier islands and mainland shores of5

Barnegat Bay support a network of salt marshes and other coastal wetlands that represent6

important habitats for juvenile fish and invertebrates (BBNEP 2001).  In recent years, concern7

has been raised regarding the loss of salt marsh habitat along the Atlantic Coast (GLCF 2005). 8

The cause of the observed losses is not known, but it is assumed to be a combination of sea9

level rise and hydrologic changes that result in an inadequate supply of sediment required for10

marsh maintenance (Hartig and Gornitz 2001).11

12

4.0  PLANT COOLING-WATER SYSTEM DESCRIPTION13

14

OCNGS has a once-through cooling system that uses water from Barnegat Bay.  Cooling water15

is withdrawn from the bay via the South Branch of the Forked River, then through a 150-ft-wide 16

Figure 3.  Oyster Creek Nuclear Generating Station Site Boundary
     (Source: AmerGen 2005a)
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Figure 4.  Oyster Creek Nuclear Generating Station Site Layout
                          (Source:  AmerGen 2005a)

1

intake canal to the intake structure.  Heated cooling water is discharged to a 150-ft-wide2

discharge canal that flows into Oyster Creek, which in turn flows into the bay.  The intake and3

discharge canals are divided by a berm.  Three dilution pumps move water from the intake4

canal directly into the discharge canal to lower the temperature of the station cooling water in5

the discharge canal.  Details on the circulating-water system are presented below.  Unless6

otherwise noted, the discussion of the circulating-water system was obtained from the Updated7

Final Safety Analysis Report (AmerGen 2003), the Final Environmental Statement for OCNGS8

operations (AEC 1974), or the ER (AmerGen 2005a).9
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1

2

The intake structure has two bays, each equipped with a trash rack, a 3/8-in.-mesh traveling3

screen, a screen-wash system, two service-water pumps, two emergency service-water pumps,4

and two circulating-water pumps.  Each of the four circulating-water pumps located in the intake5

structure can provide up to 115,000 gallons per minute (gpm) of cooling water to the6

condensers.  In addition to the circulating water system OCNGS has a separate service water7

system that provides cooling water to the reactor building and turbine building heat exchangers. 8

An angled boom in the intake canal immediately in front of the intake prevents large mats of9

eelgrass and algae from clogging the intake system.10

11

The trash racks are composed of nearly vertical steel bars on 3-in. centers, with effective12

openings of 2.5 in. After passing through the trash racks, water passes through 3/8-in.-mesh13

traveling screens equipped with Ristroph buckets.  A low-pressure screen wash washes off14

impinged aquatic organisms and debris into the Ristroph buckets.  The Ristroph buckets empty15

into a flume that conveys the fish and shellfish to the head of the discharge canal in the area of16

the dilution pump discharge (NJDEP 2005a).17

18

Each bay of the intake structure has a service-water pump with a capacity of 6000 gpm, a19

second service-water pump with a capacity of 2000 gpm, two emergency service-water pumps20

each with a capacity of 4150 gpm, and a screen-wash pump with a capacity of 900 gpm.  These21

pumps are located immediately downstream of the traveling screens.  Service water provides22

cooling water to the reactor building and turbine building heat exchangers.  The service water23

empties into the discharge canal.24

25

Three dilution water pumps (low-speed, axial flow pumps with 7-ft impellers, each rated at26

260,000 gpm) are located on the western side of the intake canal and are protected by trash27

racks.  Because the dilution pump intakes lack traveling screens, fish may be drawn through28

the pumps.  No impingement or entrainment safeguards are present; however, AmerGen29

contends that the pump design allows for some impingement and entrainment survivability30

(NJDEP 2005a).  The purpose of the dilution pumps is to decrease the temperature of the31

discharge water, which otherwise would encourage migratory fish to stay during the spring and32

fall, and to reduce thermal stress on organisms in the discharge canal during the summer.  The33

use of the dilution pumps is covered in the New Jersey Pollutant Discharge Elimination System34

(NJPDES) permit, which allows only two of the three pumps to operate concurrently during35

normal operations.  During a station shutdown, dilution pumps are operated to minimize the36

impact of thermal shock on organisms in Oyster Creek and Barnegat Bay.  In the winter, a37

recirculation tunnel transfers water from the discharge to the intake structure as needed to38

prevent icing.39

40

41



Appendix E

June 2006 E-45 Draft NUREG-1437, Supplement 28

Sodium hypochlorite is injected into the circulating-water and plant service-water systems, and1

chlorine gas is injected into the augmented off-gas/new radioactive waste service-water system2

to minimize fouling in the pipes and condensers.  The main condenser’s six sections are3

chlorinated one at a time so that the sections are consecutively chlorinated for 20 minutes each4

during the daily cycle for a maximum of 2 hours per day of chlorination for the entire condensor5

(NJDEP 2005a).6

7

5.0  POTENTIAL IMPACTS OF PLANT OPERATION8

ON BIOTA AND HABITAT9

10

The cooling-water system associated with OCNGS utilizes water from Forked River and11

Barnegat Bay and may affect EFH in the following ways:12

13

C Impingement of juvenile or adult forms of fish and shellfish;14

15

C Entrainment of eggs or larvae of fish and shellfish, or of phytoplankton and zooplankton16

that form the basis of the nearshore marine food webs; and17

18

C Discharge of heated cooling water containing biocides or other chemicals into Oyster19

Creek and Barnegat Bay20

21

These impacts are discussed in this section.22

23

5.1  IMPINGEMENT24

25

At maximum flow, with all circulating and dilution pumps operating, the OCNGS cooling-water26

system requires approximately 1.25 million gpm.  However, the licensee normally does not27

operate more than two dilution pumps at a time so total plant flow is typically less than one28

million gpm.  At this flow rate, the velocity in the intake and discharge canals is typically less29

than 2.0 ft/s, but the flow is sufficient to result in impingement of fish and shellfish on the30

traveling screens associated with the cooling-water intake system.31

32

Impingement mortality studies were conducted between 1965 and 1977 on a variety of fish and33

shellfish species, including bay anchovy (Anchoa mitchilli), Atlantic silverside (Menidia menidia),34

winter flounder (Pseudopleuronectes americanus), Atlantic menhaden (Brevoortia tyrannus),35

sand shrimp (Crangon septemspinosa), and blue crab (Callinectes sapidus).  Winter flounder36

exhibited the highest survival after impingement (77 to 93 percent), and bay anchovy exhibited37

the lowest survival (4 to 19 percent) (Summers et al. 1989).38

39

40

41
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5.2  ENTRAINMENT1

2

During normal operations, a variety of organisms are entrained, including eggs and larvae of3

fish and shellfish occurring in Barnegat Bay or Forked River, and phytoplankton and4

zooplankton that contribute to the marine-estuarine food web in Barnegat Bay.  The number5

and variety of entrained organisms vary seasonally and annually.  The most commonly6

entrained organisms include juvenile and adult opossum shrimp (Neomysis integer); zoea,7

juvenile, and adult sand shrimp; eggs and larvae of the bay anchovy; and larvae of winter8

flounder.9

10

5.3  THERMAL RELEASES11

12

The discharge of heated water into Oyster Creek creates elevated temperatures 13

(>86 °F [30 °C]) in the discharge canal and produces a thermal plume in Barnegat Bay that14

varies in extent and magnitude based on plant operation characteristics, ambient air and water15

temperatures, and hydrodynamic characteristics associated with wind and tide.  These thermal16

emissions have the potential to affect food web dynamics, alter fish behavior, or produce acute17

or chronic impacts on temperature-sensitive species.18

°19

The NJDEP fact sheet (NJDEP 2005a) identified the following thermal surface-water quality20

standards applicable to OCNGS operations:21

22

C Ambient water temperatures in the receiving waters shall not be raised by more than 23

4 °F (2.2 °C) from June through August, nor more than 1.5°F (0.8°C) from June through24

August, nor cause temperature to exceed 85°F (29.4°C), except in designated heat25

dissipation areas.26

27

C Heat dissipation in streams (including saline estuarine waters) shall not exceed28

one-quarter of the cross section and/or volume of the water body at any time; nor more29

than two-thirds of the surface from shore to shore at any time.30

31

Interruption of the flow of heated water from the plant, or failure of the dilution pump system,32

has resulted in a number of fish kills since OCNGS began operating in 1969.  Fish kills33

associated with thermal fluctuations from 1972 to 1982 are summarized in Kennish (2001). 34

Additional details on fish kills related to thermal fluctuations at OCNGS are provided in35

Section 4 of Supplement 28 to the GEIS (NRC 2006b).36

37

38




